To validate the JENDL-3.3 library, eight different FCA cores were selected and were used for the benchmark test on criticality (keff value). In the test, the Monte Carlo calculation code was used. The results were compared with those of the JENDL-3.2 library. The spectrum dependence of the C/E values with the JENDL-3.3 library was found in the softer neutron spectrum cores. This spectrum dependence was caused by the revised capture cross section of U-235 in the JENDL-3.3 library.
INTRODUCTION
The evaluated nuclear data library JENDL-3.3 was released in May 2002 [1] . Some of the main revised data from the JENDL-3.2 library [2] are as follows: (1) the elastic scattering cross section of carbon (C), (2) the resonance parameters of structural materials, and (3) the resonance parameters, the fission cross section, and the capture cross sections of U-235. To validate those data, a benchmark test on criticality (keff value) was made by analyzing a series of experiments at the Fast Critical Assembly (FCA) of JAERI. In the test the Monte Carlo calculation code was used. The results were compared with those of the JENDL-3.2 library.
BRIEF DESCRIPTION OF FCA CORES
Eight different FCA cores were selected from the viewpoint of a benchmark test for the main revision in JENDL-3.3; the IX-1 to IX-6 [3] , X-1 and X-2 cores [4] . The IX series cores were constructed for the integral test of actinide-nuclide cross sections. The IX-1 to IX-6 cores were composed of 93% enriched uranium and diluent material of graphite or stainless steel for adjusting the neutron spectrum in a lower energy region or in a higher energy region, respectively. The core cell patterns were designed to be symmetric within one-drawer unit cell so as to make calculation simple. These cores were simple in geometry. Each core was composed of a core region and axial and radial blanket regions. Figure 1 shows the calculated neutron spectra at the core center. The spectrum is soft in the IX-1 core and becomes harder for a core of later number. The X-1 and X-2 cores were composed of Pu fuels and 20% enriched metal uranium. These cores were constructed for the mockup experiment of the Fast Experimental Reactor "JOYO" Mark II Core. The X-1 core had a cylindrical core surrounded by a depleted uranium blanket, while the X-2 core consisted of the core and reflector regions comprised of sodium and stainless steel. Both cores had a similar geometry and fuel configuration in core cells.
In Table 1 , the characteristics of these cores were summarized. 
SENSITIVITY ANALYSIS
Prior to the benchmark test, a sensitivity analysis was carried out to investigate the characteristics of the cores. A sensitivity calculation code based on the generalized perturbation theory, SAGEP [5] , and the JENDL-3.3 library were used.
Energy-integrated sensitivities (hereafter, called "total sensitivities") to the criticality of IX series cores are shown in Fig. 2 . The sensitivities of the ν value (neutrons released from a fission event, Nu) and the fission cross section (Fis) for U-235 are about 0.9 and 0.5, respectively. These values are greater than the others. The sensitivity of the capture cross section (Cap) for U-235 becomes smaller as the core number increases. The sensitivity of the elastic scattering cross section (El) for C gradually decreases from 0.31 to 0.16 as the core number increases from the IX-1 to IX-3 cores. The sensitivities of the elastic scattering cross section for structural materials (Fe, Cr, and Ni) are almost constant values in the IX-1 to -3 cores and gradually decrease from the IX-4 to -6 cores. Figure 3 shows the energy breakdown of the sensitivities of the fission and capture cross sections for U-235. The sensitivities systematically change from the IX-1 to IX-3 cores. The IX-1 core is more sensitive in a lower energy region of these cross sections than the other cores. Figure 4 shows the energy breakdown of the sensitivities of the elastic scattering cross sections for C and Fe. The energy breakdown of sensitivities for C and Fe shows similar shapes in the IX-1 to -3 cores and IX-4 to -6 cores, respectively. Their total values are almost proportional to the corresponding atomic number density. In Figure 5 , the total sensitivities are compared between the X-1 and X-2 cores. The sensitivities for U-238 in the X-1 core are about twice as large as those in the X-2 core and those for the structural materials in the X-1 core are half as large as in the X-2 core. This tendency is due to the difference in the surrounding materials of the core (the blanket / the reflector regions).
From these results, it was concluded that these cores were adequate to benchmark test for cross section data of U-235, C, structural materials.
ANALYSES FOR CRITICALITY
A continuous-energy Monte Carlo code MVP [6] was used to minimize the uncertainties of core geometrical modeling and those in data processing for the multi-group cross sections generation. Each core was modeled as precisely as possible in the calculations. For example, the calculation model included the gap between the halves of FCA assemblies, the void space in the square matrix tubes, and the heterogeneous configuration of each fuel cell in the core drawers.
The number of neutron histories was 2 million in all keff calculations. The stochastic error in each calculation is about +/-0.05% at the 1σ level.
The ratio between the calculated and experimental keff values, the C/E value, is shown in Fig. 6 . The C/E values by the JENDL-3.3 library are in the range from 0.994 to 1.006. 
CONCLUSION
To validate the JENDL-3.3 library, eight different FCA cores were selected and were used for the benchmark test on criticality (keff value). In this core selection, the following validation points were considered; (1) the elastic scattering cross section of C, (2) the resonance parameters of structural materials, and (3) the resonance parameters, the fission cross section, and the capture cross sections of 235 U.
The benchmark test was made by using the Monte Carlo calculation code. The results were compared with those of the JENDL-3.2 library.
The C/E values with the JENDL-3.3 library were in the range from 0.994 to 1.006. The spectrum dependence of the C/E values with the JENDL-3.3 library was found in the IX-1 to -3 cores. On the other hand, the JENDL-3.2 calculation did not show that tendency. This spectrum dependence was caused by the revised capture cross section of U-235 in the JENDL-3.3 library. A similar tendency was found in the ENDF/B-6.8 and the JEFF-3 calculations. There were no large discrepancies of the C/E values in the core composed of the fuel and the structural materials between the JENDL-3.3 and JENDL-3.2 libraries.
